The distribution and activation of monocytes and neutrophils in the mouse uterus were examined early in the process of blastocyst implantation. Implantation regions, detected 
Introduction
The uterine responses to blastocyst implantation have certain similarities to classical inflammatory reactions. Beer and Billingham (1978) suggested that uterine pro-inflammatory responses are the result of maternal immunological reactions to the embryo, considered as an allograft'. These responses include localized increased stromal vascular permeability (Psychoyos, 1973) , oedema (Potts, 1968) and increased concen¬ trations of prostaglandins (Kennedy, 1977) in the regions of blastocyst implantation. The presence of macrophages (Tachi et al, 1981) and neutrophils in the rodent uterus at implantation sites or at regions of oil-induced decidual cell reaction have been documented (Finn and Pope, 1991) . However, in these studies, no molecular markers were used to examine the state of activation of these immune cells.
Heightened expression of cytokine genes (interleukin (IL)-la, IL-iß, IL-6, tumour necrosis factor (TNF-)) is a hallmark of activated macrophages. Injection of lipopolysaccharide (LPS), IL-la or IL-lß causes coordinated rapid, but transient, increases in the relative abundance of each of these cytokine mRNAs in the mouse uterus (De et al, 1990) . A large influx of cytokinepositive macrophages with increased cytokine gene expression in the uterus after coitus (McMaster et al, 1992b) fCorrespondence. myometrium on day 4 when cytokine mRNA abundance is low (McMaster et al, 1992b) . Neutrophils (lactoferrin (LF)-positive cells) and eosinophils (peroxidase-positive cells) showed similar changes in distribution and abundance in the uterus during the preimplantation period (McMaster et al, 1992a (De et al, 1990) . LPS and several cytokines are potent inducers of MT gene expression in many tissues (Durnam et al, 1984; Bell et al, 1987) , including the uterus (De et al, 1990 
Antibodies and immunohistochemistry
Interleukin iß was immunolocalized with affinity-purified rabbit anti-mouse IL-lß (E/I du Pont de Nemours & Co.) at a concentration of 0.5 mg ml-1 (McMaster et al, 1992b) . LF antiserum was raised in rabbits against HPLC-purified LF as described by Teng et al (1986) , and was diluted to 1:10 000 for immunocytochemistry (McMaster et al, 1992a (Fig. 2) . These northern blots also contained RNA from uteri on day 1 of pregnancy (McMaster et al, 1992b) to provide comparative standards for relatively high mRNA abundance and for transcript sizes (Fig. 2 (McMaster et al, 1992a) . The relative abundance of LF mRNA was higher in interimplantation regions than that in implantation regions (Fig. 2) (De et al, 1990) . The effects of treatment with LPS or IL-la on cytokine gene expression in the uterus was examined on the morning of day 4 of pregnancy (approxi¬ mately 12 h before the first visual detection of implantation) (Fig. 3) . In control day 4 mice, the abundance of IL-la and -ß, and TNF-a mRNAs was low in the uterus, but these mRNAs were rapidly induced by LPS (Fig. 3a) or by IL-la ( Fig. 3b) (Figs 2 and 3 ). Further¬ more, the peak abundance of uterine cytokine mRNAs after LPS or IL-la was greater than that found in implantation regions (Fig. 2) (Fig. 2) reflects the number of monocytes (Fig. 1) (Fig. 4) . In the implantation sites on the morning of day 5, subepithelial LF-positive neutrophils were prominent at 01:00 h and 05:00 h, but were sparse at 09:00 h. About 12-24 LF-positive neutro¬ phils per section were detected in the antimesometrial stroma, basolateral to the basement membrane of the luminal epithelium apposed to the trophectoderm epithelium (Fig. 4) (Tachi, 1991 Tachi, 1991) or cell surface antigens (De et al, 1991) , characteristics of cells of the macrophage lineage, have been detected in the stroma of the implantation region, and in implantation sites (Tachi, 1991) . Thus, the IL-lß-positive cells, detected in the present study, may also represent a subpopu¬ lation of the monocytes-macrophages present in the implan¬ tation region. Although IL-lß may be synthesized by other types of cell, a major source of this cytokine is the monocytemacrophage. IL-lß mRNA is abundant in these cells and rep¬ resents 1-2% of the total mRNA in LPS-activated macrophages (Dinarello, 1987 (Redline et al, 1990) , and the absence of these cells in the rodent deciduum during the post-implantation period has been reported (Noun et al, 1989; see Tachi, 1991 (Laloraya et al, 1989; Laloraya, 1990) , and higher concentrations of this oxygen radical have been detected in the uterus on day 5 of pregnancy (Laloraya et al, 1989) . However, free radicals may also be involved in LPS-induced fetal résorption in mice (Gower et al, 1990) . Although oxidative stress can induce MT, a wide range of inflammatory cytokines can also induce these genes (Andrews, 1990 (Matsushima et al, 1988; Strieter et al, 1989a, b) . Thus, cytokine production at sites of implantation may recruit neutrophils into the area, but is unlikely to explain the selective localization of these cells near the epithelium underlying the implanting blasto¬ cyst. Whether a neutrophil chemotactic signal originates from the blastocyst or the epithelium remains to be determined. However, TGF-ßl, which is produced in the peri-implantation mouse uterus (Tamada et al, 1990) as well as by the mouse blastocyst (Rappolee et al, 1988; Paria et al, 1992) , has been shown to be the most potent neutrophil chemotactic factor yet identified in humans (Reibman et al, 1991) . 
